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(54) MEDICAL TREATING IMPLEMENT

(57) A medical instrument includes a swingable op-
erating section formed of a pair of forceps which rock
around a first rocking axis. A tubular sheath includes a
distal end portion situated on a proximal end side of the
operating section having a circular-section portion hav-
ing a circular cross-section perpendicular to a longitudi-
nal central axis and a pair of flat portions formed by cut-
ting the opposite sides of the circular-section portion and
in sliding contact with the proximal end portions of the
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forceps.

A manipulator advances and retreats in a longitudi-
nal direction of the sheath, thereby rocking the forceps.

A junction connects the manipulator for rocking mo-
tion around a second rocking axis with respect to the
forceps in the flat portions, and is situated on or near a
reference plane passing through the longitudinal central
axis of the sheath and extending parallel to the second
rocking axis when the operating section is closed.
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present invention relates to a subject in-
corporated in the prior Japanese Patent Application No.
2001-292358, filed September 25, 2001, and the con-
tents of Japanese Patent Application No. 2001-292358
constitutes a part of the present invention by reference.

Technical Field

[0002] The present invention relates to a medical in-
strument.

Background Art

[0003] A prior art example of a medical instrument
(see Patent Publication No. 2000-279418) for continu-
ously endoscopically picking an organic tissue will now
be described with reference to FIGS. 17A to 17D and
18A to 18E.

[0004] As shown in FIG. 17A, this conventional med-
ical instrument 201 comprises an insert section 202 that
can be inserted into an endoscope and an instrument
control section 203 that is fixed to a proximal end portion
of the insert section 202. The insert section 202 is com-
posed of a sheath 204 and a tissue picking portion 205
that is fixed to a distal end of the sheath 204.

[0005] As shown in FIG. 18A, an inner tube 208 for
use as a lumen for excised slice recovery is passed
through the bore of the sheath 204. Further, forceps con-
trol wires 209a and 209b for operating a pair of forceps
212aand 212b (see FIGS. 17B and 17C), along with the
inner tube 208, are passed through the bore of the
sheath 204. The respective proximal ends of the control
wires 209a and 209b are fixed integrally to a forceps
control slider 234 (see FIG. 17A).

[0006] Asis evidentfrom FIGS. 17B and 17C, the for-
ceps 212a and 212b have movable jaws 220a and 220b
on their respective distal end portions. The movable
jaws 220a and 220b grasp and excise a part of the or-
ganic tissue. Further, the forceps 212a and 212b have
rocking arms 221a and 221b for rocking the movable
jaws 220a and 220b on their respective proximal end
portions. The approximate central portions of the for-
ceps 212a and 212b are mounted on supporting pins
222a and 222b (see FIG. 18B), respectively. The for-
ceps supporting pins 222a and 222b are attached to a
tip cover 211, extend through flat portions 215a and
215b, respectively, of the tip cover 211, and can rock
independently of each other.

[0007] The respective proximal ends of the rocking
arms 221a and 221b are rockably fitted with forceps
control wire holding pins 223a and 223b for use as rock-
ing pins that hold the forceps control wires 209a and
209b, individually. These forceps control wire holding
pins 223a and 223b penetrate through holes 229a and
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229b formed in the rocking arms 221a and 221b, re-
spectively.

[0008] AsisalsoshowninFIGS.18Ato18C, asuction
nozzle 213 is formed integrally on the distal end of the
inner tube 208. The suction nozzle 213 has an oval
cross section that is perpendicular to the longitudinal di-
rection of the insert section 202. Further, the distal end
portion of the suction nozzle 213 that has a suction port
219 on its distal end projects into a tissue receiving
space 227 of the movable jaws 220a and 220b through
an opening portion 216 of the tip cover 211.

[0009] As shown in FIG. 17A, the instrument control
section 203 has a suction port 238 connected to the
proximal end of the inner tube 208 and a liquid convey-
ing port 240 connected to the proximal end of a residual
space 228. The suction port 238 is to be connected to
a negative-pressure generator 235 by means of a tissue
recovery container 237 and a suction tube 236. Further,
a syringe 239 for use as fluid supply means can be con-
nected to the liquid conveying port 240.

[0010] AsshowninFIG. 17D, the tissue recovery con-
tainer 237 is composed of a container housing that has
six vials 246a to 246f and six vial inlet holes 249a to 249f
provided corresponding to the six vials 246a to 246f, in-
dividually. The vials 246a to 246f serve as independent
tissue traps that are independent of one another. In this
case, the vials 246a to 246f are removably attached to
their corresponding vial inlet holes 249a to 249f without
failing to maintain airtightness.

[0011] The following is a description of treatment for
the organic tissue by means of the medical instrument
201 constructed in this manner.

[0012] First, the interior of the body cavity is observed
through the endoscope as the endoscope and the med-
ical instrument 201 are moved in the body cavity, and
the tissue picking portion 205 is guided to a position
where it faces a subject tissue of a mucous membrane.
Subsequently, the forceps control slider 234 is moved
to the distal end side to push out the pair of forceps con-
trol wires 209a and 209b to the distal end side. There-
upon, the forceps control wire holding pins 223a and
223b rotate as they move together with the rocking arms
221a and 221b to the distal end side. Accordingly, the
forceps 212a and 212b rock around the forceps support-
ing pins 222a and 222b, respectively, whereupon the
movable jaws 220a and 220b swing open around the
central axis of the tissue picking portion 205 (see FIGS.
17B and 17C).

[0013] When the movable jaws 220a and 220b are
open, as shown in FIG. 19, thereafter, edge portions
225a and 225b of the movable jaws 220a and 220b are
caused to engage a subject tissue 262. In this state, the
forceps control slider 234 is moved to the proximal end
side, so that the pair of forceps control wires 209a and
209b are pulled back to the proximal end side. There-
upon, the movable jaws 220a and 220b are closed to
excise the subject tissue 262, and a tissue slice 263 is
held in the tissue receiving space 227 of the jaws 220a
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and 220b (see FIG. 20).

[0014] When the tissue slice 263 is held and recov-
ered in the tissue receiving space 227 of the jaws 220a
and 220b in this manner, the negative-pressure gener-
ator 235 is actuated to evacuate air from the inner tube
208 and thus the suction nozzle 213, thereby forming a
negative pressure therein. If a fluid is then fed into the
residual space 228 in the sheath 204 by means of the
syringe 239, the fluid is jetted out into the tissue receiv-
ing space 227 of the jaws through the opening portion
216 of the tip cover 211, and runs the tissue slice 263
into the suction nozzle 213. The tissue slice 263 that has
been run in the suction nozzle 213, along with the sup-
plied fluid, is sucked into the inner tube 208 under the
negative pressure produced by means of the negative-
pressure generator 235, and is carried into a suction line
255 of the tissue recovery container 237 through the
suction port 238 without jamming. The tissue slice 263
that is carried into the suction line 255 is captured by a
mesh filter 252a of the vial 246a. Further, the fluid that
is sucked in together with the tissue slice 263a to the
suction line 255 passes through the mesh filter 252a and
a vial through hole 251a, and is sucked into the nega-
tive-pressure generator 235.

[0015] In the conventional medical instrument 201
constructed in this manner, the forceps control wires
209a and 209b are fixed by spreading, laser welding,
etc. after they are passed through forceps control wire
holding grooves 224a and 224b formed in the forceps
control wire holding pins 223a and 223b. Since the for-
ceps control wire holding pins 223a and 223b are
spaced individually outward from the central axis plane
of the forceps (or the plane of contact between the edge
portions 225a and 225b of the movable jaws) (that is,
the forceps control wire holding pins 223a and 223b are
located at a good distance from a plane that passes
through the longitudinal central axis of the tissue picking
portion 205 (tip cover 211) and extends parallel to the
longitudinal central axis of the forceps control wire hold-
ing pins 223a and 223b), outward end faces 223f of the
forceps control wire holding pins 223a and 223b are ob-
liquely formed to match a circumferential surface C of
the forceps (see FIG. 18C). This is done because the
outer diameter of the medical instrument must be made
smaller than the inner diameter of a forceps channel of
the endoscope, since the instrument is inserted in the
forceps channel when it is used. In fixing the forceps
control wires 209a and 209b to the forceps control wire
holding grooves 224a and 224b in the forceps control
wire holding pins 223a and 223b by spreading or laser
welding, however, a satisfactory connection space
(working space) for the forceps control wires 209a and
209b cannot be secured with use of the inclined working
plane. Thus, positioning and fixing operations are hard-
er than when a substantially horizontal plane is used.
Naturally, in order to give priority to workability, the re-
spective outward end faces 223f of the forceps control
wire holding pins 223a and 223b may possibly be
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formed to be substantially horizontal surfaces in the
state of FIG. 18C where the forceps control wire holding
pins 223a and 223b are spaced outward from the central
axis plane of the forceps. In this case, however, the cor-
ner portions of the substantially horizontal surfaces
project from the circumferential surface, so that the max-
imum outer diameter increases. Thus, the resistance of
insertion into the endoscope is so high that the operating
efficiency lowers.

[0016] In the conventional medical instrument 201
constructed in this manner, moreover, the forceps sup-
porting pins 222a and 222b are attached to the tip cover
211 and extend through the flat portions 215a and 215b,
respectively, of the tip cover 211. Therefore, head por-
tions 300 of the forceps supporting pins 222a and 222b
are bound to project into the bore of the tip cover 211,
so that the size of the suction nozzle 213 that is passed
through the bore is restricted inevitably.

[0017] In the conventional medical instrument 201
constructed in this manner, furthermore, a part 264 of
the tissue slice 263, excised and recovered, is inevitably
nipped between the edge portions 225a and 225b of the
movable jaws 220a and 220b when the subject tissue
262 is grasped and excised by means of the movable
jaws 220a and 220b (see FIG. 20). This is because cut-
ting edges on the edge portions 225a and 225b of the
movable jaws 220a and 220b cannot completely excise
the tissue. More specifically, the tissue picking portion
205 is separated from the subject tissue 262 without re-
leasing the tissue, whereby the tissue is finally torn
away. When the part 264 of the tissue slice 263 is thus
nipped between the edge portions 225a and 225b of the
movable jaws 220a and 220b, it is hard to move the tis-
sue slice 263 into the suction port 219 if a negative pres-
sure is applied to the suction port 219 to reflux the fluid
to the suction port 219 through the opening portion 216
of the tip cover 211.

[0018] Naturally, in this case, the nipped tissue 264
can be released if the forceps control slider 234 is
moved to the distal end side to open the movable jaws
220a and 220b. If the movable jaws 220a and 220b are
fully opened, however, the tissue slice 263 inevitably ad-
heres to the movable jaw 220a or 220b and leaves the
suction port 219. In consequence, it is hard to suck in
and recover the tissue. If the fluid is jetted out through
the opening portion 216 of tip cover 211 in this state, the
tissue slice 263 may possibly fall off the tissue picking
portion 205 under the jet pressure of the fluid.

[0019] In order to move the tissue slice 263 success-
fully to the suction port 219 while releasing the nipped
tissue 264, therefore, the movable jaws 220a and 220b
should be opened slightly or by half at the most. How-
ever, the operator requires skill and subtle manipulation
to operate the forceps control slider 234, thereby mod-
erately opening the movable jaws 220a and 220b. Thus,
the treatment inevitably takes extra time.
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Disclosure of Invention

[0020] The object of the presentinvention is to provide
a medical instrument that enjoys high operating efficien-
cy and assembling performance.

[0021] The above object is achieved by the following
medical instrument. The medical instrument comprises:
an openable/closable operating section formed of a pair
of forceps which rock around a first rocking axis; a tu-
bular sheath having a distal end portion situated on a
proximal end side of the operating section, the distal end
portion having a circular-section portion having a circu-
lar cross section perpendicular to a longitudinal central
axis thereof and a pair of flat portions formed by cutting
the opposite sides of the circular-section portion and in
sliding contact with respective proximal end portions of
the forceps; manipulators which advance and retreat in
a longitudinal direction of the sheath, thereby rocking
the forceps around the first rocking axis; and junctions
which connect the manipulators for rocking motion
around a second rocking axis with respect to the forceps
in the flat portions, the junctions being situated on or
near a reference plane passing through the longitudinal
central axis of the sheath and extending parallel to the
second rocking axis when the operating section is
closed.

Brief Description of Drawings
[0022]

FIG. 1is a perspective view of a medical instrument
according to a first embodiment of the present in-
vention;

FIG. 2Ais an enlarged perspective view of the distal
end portion of the medical instrument of FIG. 1;
FIG. 2B is an enlarged side view of the distal end
portion of the medical instrument of FIG. 1;

FIG. 3A is a lateral sectional view of the distal end
portion of the medical instrument of FIG. 1;

FIG. 3B is a longitudinal sectional view of the distal
end portion of the medical instrument of FIG. 1;
FIG. 4A is a sectional view taken along line 4A-4A
of FIG. 3B;

FIG. 4B is a sectional view taken along line 4B-4B
of FIG. 3B;

FIG. 4C is a sectional view taken along line 4C-4C
of FIG. 3B;

FIG. 4D is a sectional view taken along line 4D-4D
of FIG. 3B;

FIG. 5is a perspective view of an instrument control
section of the medical instrument of FIG. 1;

FIG. 6 is a perspective view of the instrument con-
trol section of the medical instrument of FIG. 1;
FIG. 7A is a perspective view of a ring valve body;
FIG. 7B is a side sectional view of the ring valve
body of FIG. 7A;

FIG. 7C is a sectional view taken along line E-E of
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FIG. 7B;

FIG. 7D is a sectional view corresponding to FIG.
7C, in which a direction of suction is switched;
FIG. 8A is a perspective view of a tissue recovery
trap;

FIG. 8B is a perspective view showing the way the
tissue recovery trap in the state of FIG. 8A is pushed
in;

FIG. 9 is a perspective view of a trap body;

FIG. 10A is a sectional view showing the trap body
in engagement with a tissue trap mounting portion;
FIG. 10B is a sectional view showing the trap body
not in engagement with a tissue trap mounting por-
tion;

FIG. 11Ais a perspective view showing the way one
trap is severed from the trap body;

FIG. 11B is a perspective view of the severed trap;
FIG. 11C is a perspective view showing the severed
trap in a sample bottle;

FIG. 12 is a view showing the medical instrument
of FIG. 1 having its forceps open and held against
a tissue;

FIG. 13 is a view showing a state in which the for-
ceps in the state of FIG. 12 are closed to recover
and hold a tissue slice therein;

FIG. 14 is a view showing a state in which the for-
ceps in the state of FIG. 13 are released from an
operating force and opened for a given angle;
FIG. 15A is a lateral sectional view of the distal end
portion of a medical instrument according to a sec-
ond embodiment of the present invention;

FIG. 15B is a longitudinal sectional view of the distal
end portion of the medical instrument according to
the second embodiment of the present invention;
FIG. 16A is a sectional view taken along line 16A-
16A of FIG. 15B;

FIG. 16B is a sectional view taken along line 16B-
16B of FIG. 15B;

FIG. 16C is a sectional view taken along line 16C-
16C of FIG. 15B;

FIG. 16D is a sectional view taken along line 16D-
16D of FIG. 15B;

FIG. 17A is a schematic view of a conventional
medical instrument;

FIG. 17B is a perspective view of the distal end por-
tion of the medical instrument of FIG. 17A;

FIG. 17C is a side view of the distal end portion of
the medical instrument of FIG. 17A;

FIG. 17D is a perspective view of a tissue recovery
container;

FIG. 18Ais a sectional view of the distal end portion
of the medical instrument of FIG. 17A;

FIG. 18B is a sectional view taken along line 18B-
18B of FIG. 18A;

FIG. 18C is a sectional view taken along line 18C-
18C of FIG. 18A;

FIG. 18D is a sectional view taken along line 18D-
18D of FIG. 18A;
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FIG. 18E is a sectional view taken along line 18E-
18E of FIG. 18A;

FIG. 19 is a view showing the medical instrument
of FIG. 17 having its forceps open and held against
a tissue; and

FIG. 20 is a view showing the way the forceps in the
state of FIG. 19 are closed to recover and hold a
tissue slice therein.

Best Mode for Carrying Out the Invention

[0023] Embodiments of the present invention will now
be described with reference to the drawings.

[0024] FIGS. 1 to 14 show a first embodiment of the
present invention. As shown in FIG. 1, a medical instru-
ment 1 of the present embodiment comprises an insert
section 2 and an instrument control section 3. The insert
section 2 can be inserted into a forceps channel of an
endoscope (not shown), and can be inserted together
with the endoscope into the body cavity. The instrument
control section 3 is fixed integrally to a proximal end of
the insert section 2. The insert section 2 is composed of
a sheath 4 and a tissue picking portion 5 that is fixed
integrally to a distal end of the sheath 4.

[0025] AsshowninFIG. 3B, the sheath 4 is composed
of a sheath inner wall 6 and a sheath skin 7 that protects
the outer surface of the sheath inner wall 6. For exam-
ple, the sheath inner wall 6 used is a closely-wound coil
(not shown) formed of a stainless steel wire that is rolled
into a rectangular cross section. Thus, the stiffness of
the closely-wound coil itself and the sheath 4 can be
enhanced, and a wide bore can be secured in the sheath
4.

[0026] The sheath skin 7 is formed by coating the out-
er surface of the sheath inner wall 6 with a chemical sub-
stance, such as tetrafluoroethylene, low-density poly-
ethylene, or high-density polyethylene. Since these
chemical substances ensure a smooth outer surface af-
ter coating, the sheath 4 can be easily inserted into the
forceps channel of the endoscope. Since these chemi-
cal substances are highly airtight and watertight, more-
over, the airtightness and watertightness of the sheath
4 can be maintained.

[0027] Thus, the sheath 4 has a dual structure includ-
ing the sheath inner wall 6 and the sheath skin 7. Ac-
cordingly, the sheath 4 can enjoy durability to resist
movement that is involved in organic tissue picking op-
eration by means of the medical instrument 1 and the
endoscope. Further, the sheath 4 can enjoy flexibility
such that it can smoothly bend to match the internal
shape of the body cavity. Furthermore, the airtightness
and watertightness of the bore of the sheath 4 can be
maintained.

[0028] AsshowninFIG. 3A, aninner tube 8 is passed
through the bore of the sheath 4. The inner tube 8 is
formed as a lumen for recovery excised slice that trans-
fers an implant (excised slice) 63a (see FIG. 13), which
is excised from an organic tissue (internal tissue) 62
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(see FIG. 12) mentioned later, from the distal end of the
sheath 4 to the proximal end. Further, the inner tube 8
has its distal end airtightly connected to a suction nozzle
13 (mentioned later) of the tissue picking portion 5 and
its proximal end airtightly connected to a tissue trap
mounting portion 37 (mentioned later) of the instrument
control section 3.

[0029] In the present embodiment, the cross section
of the inner tube 8 in a direction perpendicular to its lon-
gitudinal direction is set to 1.0 mm2 or more. If the inner
tube 8 is sized in this size, the tissue once sucked in
through the suction nozzle 13 can be transported to the
instrument control section 3 without clogging the inner
tube 8. Further, the inner tube 8 is formed of a flexible
material that can maintain the airtightness of the region
from the suction nozzle 13 to the tissue trap mounting
portion 37. The material may be a chemical substance
forming smooth inner and outer surfaces, such as
tetrafluoroethylene, low-density polyethylene, or high-
density polyethylene, or a superelastic metallic material.
[0030] A pair of forceps control wires (manipulators:
independent actuator means) 9a and 9b are passed
through the bore of the sheath 4, extending throughout
its length in the longitudinal direction. These forceps
control wires 9a and 9b range with the inner tube 8 as
they are passed through the sheath 4. As they are ad-
vanced or retreated, a pair of forceps 12a and 12b (men-
tioned later) can be operated independently. The for-
ceps control wires 9a and 9b have their distal ends con-
nected to the forceps 12a and 12b, respectively, and
their proximal ends fixed integrally to a forceps control
slider (independent actuator means, mentioned later)
34 (see FIG. 1) of the instrument control section 3. The
forceps control wires 9a and 9b are made of a material
that cannot easily snap or buckle and is not susceptible
to bending, e.g., stainless spring steel wires or monofil-
ament formed of a superelastic wire material.

[0031] AsshowninFIG. 3A, forceps control wire skins
10a and 10b cover the surfaces of the forceps control
wires 9a and 9b, respectively. These forceps control
wire skins 10a and 10b are formed of a chemical sub-
stance, such as tetrafluoroethylene, low-density poly-
ethylene, or high-density polyethylene, which can form
a finished smooth surface. With use of these forceps
control wire skins 10a and 10b, the sliding resistance of
the forceps control wires 9a and 9b against the inner
surface of the sheath inner wall 6 can be lowered.
[0032] AsshowninFIGS. 2A to 4D, the tissue picking
portion 5 is composed of a tip cover 11 for use as a distal
end portion, an operating section 90, and the suction
nozzle 13 (mentioned later). The tip cover 11 is fixed
integrally to the distal end of the sheath 4. The operating
section 90 is formed of a pair of forceps 12a and 12b
that are rockably supported on the tip cover 11. The suc-
tion nozzle 13 is fixed integrally to the distal end of the
inner tube 8. The tip cover 11 has a cylinder portion (cir-
cular profile portion) 14 on its proximal end side and a
pair of flat portions (formed by cutting the opposite sides
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of the cylinder portion, for example) 15a and 15b on its
distal end side. In this case, the flat portions 15a and
15b are arranged symmetrically with respect to a central
axis O of the tissue picking portion 5 in a direction per-
pendicular to the rocking direction of the forceps 12a
and 12b. Further, the tip cover 11 is provided with an
opening portion 16 at its distal end. The opening portion
16 has an oval cross section that is perpendicular to the
central axis O of the tissue picking portion 5 (see FIG.
4C).

[0033] Further, the tip cover 11 has forceps control
wire outlet portions (abutting portions) 18a and 18b in
its transit portions 17a and 17b between the cylinder
portion 14 and the flat portions 15a and 15b. The forceps
control wires 9a and 9b are led out of the bore of the
sheath 4 through the forceps control wire outlet portions
18a and 18b.

[0034] The forceps 12a and 12b have a pair of mov-
able jaws 20a and 20b, respectively, on their distal end
side. These movable jaws 20a and 20b grasp a part of
the organic tissue 62 (see FIG. 12), excise it as a tissue
slice 63a (see FIG. 13), and holds the tissue slice 63a.
Further, the forceps 12a and 12b have rocking arms 21a
and 21b for rocking the movable jaws 20a and 20b
around a first rocking axis O1, respectively, on their
proximal end side. The rocking arms 21a and 21b are
in sliding contact with the flat portions 15a and 15b, re-
spectively.

[0035] Forceps supporting pins 22a and 22b having
the first rocking axis O1 are formed integrally on the flat
portions 15a and 15b, respectively, of the tip cover 11.
The respective approximate central portions of the for-
ceps 12a and 12b are mounted on the supporting pins
22a and 22b, respectively. The respective distal ends of
the forceps supporting pins 22a and 22b are mechani-
cally spread to form pin flat portions 2221a and 2221b.
Thus, the forceps 12a and 12b are rockably supported
on the flat portions 15a and 15b, respectively, of the tip
cover 11. More specifically, the forceps supporting pins
22a and 22b that define the first rocking axis O1 are
composed of shank portions 2222a and 2222b and
spread portions 2221a and 2221b (see FIG. 4B). The
shank portions 2222a and 2222b protrude radially out-
ward from the flat portions 15a and 15b, respectively.
The spread portions 2221a and 2221b are formed on
the respective distal ends of their corresponding shank
portions 2222a and 2222b, and are larger in outer diam-
eter larger than the shank portions 2222a and 2222b.
[0036] Forceps control wire holding pins (junctions)
23a and 23b, which serve as rocking pins for individually
holding the forceps control wires 9a and 9b, are mount-
ed on the respective proximal ends of their correspond-
ing rocking arms 21a and 21b. The pins 23a and 23b
are rockable around a second rocking axis O2. In this
case, the forceps control wire holding pins 23a and 23b
penetrate through holes 29a and 29b formed in the rock-
ing arms 21a and 21b, respectively.

[0037] One end sides of the forceps control wire hold-
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ing pins 23a and 23b that face the flat portions 15a and
15b, respectively, of the tip cover 11 have diameter larg-
er than that of the other end sides. Formed on the other
end sides of the forceps control wire holding pins 23a
and 23b are forceps control wire holding grooves 24a
and 24b, which engage and hold the forceps control
wires 9a, respectively. After the respective distal end
portions of the forceps control wires 9a and 9b are
passed through the forceps control wire holding grooves
24a and 24b, respectively, the forceps control wires 9a
and 9b and the forceps control wire holding grooves 24a
and 24b are subjected to spreading, laser welding, etc.
By doing this, the forceps control wires 9a and 9b and
the forceps control wire holding pins 23a and 23b are
fixed integrally to one another.

[0038] When the forceps 12a and 12b are closed, in
the present embodiment, moreover, the forceps control
wire holding pins 23a and 23b are situated overlapping
the central axis O (that is, the forceps control wire hold-
ing pins 23a and 23b are situated on or near a reference
plane P that passes through the longitudinal central axis
O1 of the sheath 4 and extends parallel to the second
rocking axis O2) (see FIGS. 3B and 4C). Therefore, one
end face (outward end face) 98 of each of forceps con-
trol wire holding pins 23a and 23b that face (or are op-
posed to) the flat portions 15a and 15b of the tip cover
11 are substantially in the form of a flat surface (see FIG.
4C). As the forceps control wire holding pins 23a and
23b are situated overlapping the central axis O of the
tissue picking portion 5, moreover, the forceps support-
ing pins 22a and 22b and the forceps control wire outlet
portions 18a and 18b are situated in positions eccentric
to the central axis O of the tissue picking portion 5 (that
is, a plane that passes through the first rocking axis O1
and extends parallel to the reference plane P is not co-
incident with a plane that passes through the second
rocking axis O2 and extends parallel to the reference
plane P, and the first rocking axis O1 is not on the ref-
erence plane P).

[0039] A plurality of bent portions 64a and 64b are
formed on the respective distal end portions of the for-
ceps control wires 9a and 9b so as to extend along the
forceps control wire holding pins 23a and 23b from the
forceps control wire outlet portions 18a and 18b. These
bent portions 64a and 64b are formed in a manner such
that they never touch or interfere with the forceps control
wire outlet portions 18a and 18b when the respective
distal ends of the movable jaws 20a and 20b are open
at an angle wider than about 10° and narrower than 45°
(see FIG. 14). When the movable jaws 20a and 20b are
fully closed, moreover, the bent portions 64a and 64b
touch and interfere with the forceps control wire outlet
portions 18a and 18b, whereby they are elastically de-
formed (see FIG. 13).

[0040] At least one of the respective edge portions
25a and 25b of the movable jaws 20a and 20b is formed
sharp-edged by cutting or polishing. Further, recesses
26a and 26b are formed inside the movable jaws 20a
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and 20b, respectively. These paired recesses 26a and
26b cooperate to define a tissue receiving space 27 that
holds the tissue slice 63a and prevents it from slipping
out. Thus, the respective edge portions 25a and 25b of
the movable jaws 20a and 20b are designed to engage
each other without a gap.

[0041] Preferably, the forceps 12a and 12b are
formed of stainless steel material, or a rigid resin, such
as ABS resin, or polycarbonate, which has high strength
and ensures satisfactory sharpness for an edge tool.
Further, the tip cover 11 and the forceps 12a and 12b,
which have complicated shapes and require high preci-
sion, should be formed by injection-molding a resin or
metal or by forging. Thus, mass production can be
achieved at low cost.

[0042] As mentioned before, the suction nozzle 13 is
integrally fixed to the distal end of the inner tube 8. As
is evident from FIGS. 2 and 3, the distal end portion of
the suction nozzle 13 that has a perfectly circular suction
port 19 at its distal end projects into the tissue receiving
space 27 of the movable jaws 20a and 20b through the
opening portion 16 of the tip cover 11. Further, the tissue
receiving space 27 has a circular cross section that is
perpendicular to the longitudinal direction of the insert
section 2. The outer diameter of the suction port 19 is
set so that it can be covered by the circular cross sec-
tion. A proximal end side portion 85 of the suction nozzle
13 that is situated in the bore of the tip cover 11 has an
oval cross section that is perpendicular to the longitudi-
nal direction of the insert section 2. Although it is situat-
ed in the bore of the tip cover 11, the proximal end side
portion 85 securely enjoys a cross section wide enough
to allow the passage of the tissue slice 63a. Further, a
taper portion 86 is formed on a transit portion of the suc-
tion nozzle 13 that connects the suction port 19 and the
proximal end side portion 85. The taper portion 86
smoothly joints the suction port 19, which has the circu-
lar cross section, and the inner surface of the proximal
end side portion 85.

[0043] Aresidual space 28 for use as a liquid convey-
ing lumen is defined between the tip cover 11 and the
suction nozzle 13. The distal end of the residual space
28 communicates with the tissue receiving space 27 of
the movable jaws 20a and 20b, while its proximal end
is connected to a reflux port 40 (mentioned later) of the
instrument control section 3 through the bore of the
sheath 4. In the present embodiment, the cross section
of the residual space 28 that is perpendicular to its lon-
gitudinal direction is adjusted to 0.5 mm?2 or more.
[0044] As shown in FIGS. 1, 5 and 6, the instrument
control section 3 has a control section body 31, a sup-
porting rod 32, and a ring-shaped forceps control slider
(actuator means) 34. The control section body 31 is air-
tightly connected to the proximal end of the insert sec-
tion 2. The supporting rod 32 is integrally fixed to the
proximal end of the control section body 31 in its longi-
tudinal direction. The forceps control slider 34 is fitted
on the supporting rod 32 and is slidable in the longitudi-
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nal direction of the supporting rod 32. In this case, the
supporting rod 32 penetrates a center hole of the for-
ceps control slider 34 in its axial direction, and a suction
control slider 42 is slidably mounted on its proximal end.
Accordingly, the forceps control slider 34 can slide in the
longitudinal direction of the supporting rod 32 between
the control section body 31 and the suction control slider
42. The suction control slider 42 can also slide in the
longitudinal direction of the supporting rod 32 on the
proximal end side of the forceps control slider 34. The
suction control slider 42 is provided with a liquid convey-
ing port 40 that can directly connect a syringe 39 (see
FIG. 1) and the like, which will be mentioned later. Fur-
ther, the inside of the liquid conveying port 40 is lure-
tapered to have a smooth surface that facilitates inser-
tion of fluid supply means such as the syringe 39. Be-
sides the syringe 39, a motor-driven liquid conveying
pump (not shown) or the like can be used as a fluid
source that is connected to the liquid conveying port 40.
[0045] The forceps control slider 34 is connected with
the respective proximal end portions of the paired for-
ceps control wires 9a and 9b that extend through the
interior of the supporting rod 32. If the forceps control
slider 34 is moved along the supporting rod 32 toward
the distal end (or toward the control section body 31),
therefore, the forceps 12a and 12b open in the manner
mentioned later. If the forceps control slider 34 is moved
along the supporting rod 32 toward the proximal end (or
toward the suction control slider 42), on the other hand,
the forceps 12a and 12b close in the manner mentioned
later.

[0046] Further, asuction line 55 is provided in the sup-
porting rod 32 so as to extend covering its overall length.
The distal end of the suction line 55 opens in the tissue
trap mounting portion 37 (mentioned later). The proxi-
mal end of the suction line 55 is connected to a suction
port 38 that is set on the proximal end of the supporting
rod 32. Furthermore, a liquid conveying line 41 is passed
through the interior of the supporting rod 32. The distal
end side of the liquid conveying line 41 passes through
the interior of the control section body 31 and is airtightly
connected to the proximal end of the sheath 4. More
specifically, the distal end portion of the liquid conveying
line 41 is airtightly connected to the residual space 28
in the sheath 4 in the control section body 31. The prox-
imal end side of the liquid conveying line 41 is airtightly
connected to the liquid conveying port 40.

[0047] The instrument control section 3 has a tissue
trap mounting portion 37 in which the proximal end of
the inner tube 8 opens. In the control section body 31,
the inner tube 8 is airtightly connected to a front-side
opening seal 43 of the tissue trap mounting portion 37,
and communicates with an opening 43a of the front-side
opening seal 43. The proximal end side of the front-side
opening seal 43 is provided with a rear-side opening
seal 44 that faces the front-side opening seal 43 at a
given distance therefrom. The front-side opening seal
43 and the rear-side opening seal 44 define between
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them a through hole 46 for trap insertion in which a trap
body 70 of a tissue recovery trap 69 (mentioned later)
can be inserted.

[0048] Further, the proximal end side of the rear-side
opening seal 44 is provided with a tissue recognition
window 45 that is formed of a transparent material. With
use of this tissue recognition window 45, an operator
can visually recognize the state of the trap body 70 of
the tissue recovery trap 69 to be inserted into the
through hole 46 for trap insertion through the rear-side
opening seal 44. The distal end of the suction line 55
opens on the lateral side of the internal space of the tis-
sue recognition window 45 in an airtight state, and com-
municates with an opening 44a of the rear-side opening
seal 44.

[0049] As shown in FIG. 7A, a ring valve body 47 is
removably fixed to the suction port 38 provided on the
proximal end of the supporting rod 32. The distal end of
the ring valve body 47 is provided with a lure male 48
that is fitted in the suction port 38 and a rock ring 49 that
is rockable coaxially with the lure male 48. An internal
thread is formed on the inner surface of the rock ring 49.
The internal thread is screwed with a projection 50 on
the outer surface of the suction port 38. Further, the in-
ner surface of the suction port 38 is formed with a slow
lure-tape. The lure male 48 is inserted into the suction
port 38 so that the outer surface of the lure male 48 is
fitted on the lure-tapered surface of the inner surface of
the suction port 38. If the internal thread on the inner
surface of the rock ring 49 is caused to engage the pro-
jection 50 on the outer surface of the suction port 38 in
this state, therefore, the ring valve body 47 can be firmly
coupled to the supporting rod 32. A grip ring 33 is pro-
vided integrally on the proximal end of the ring valve
body 47.

[0050] A sliding tubular line 53 is provided in the ring
valve body 47. The sliding tubular line 53 forms a sliding
path for a valve seat 57 that controls communication be-
tween various passages in the ring valve body 47. As a
push rod 52 that is coupled to it advances or retreats,
the valve seat 57 moves airtightly in contact with the in-
ner surface of the sliding tubular line 53 (or moves in the
direction of insertion of the lure male 48 into the suction
port 38), and airtightly separates spaces in front and at
the back of the sliding tubular line 53.

[0051] Further, a release tubular line 54 that commu-
nicates with the sliding tubular line 53 at its proximal end
is provided in the ring valve body 47. The release tubular
line 54 has its inner diameter smaller than that of the
sliding tubular line 53 (and therefore, smaller than the
outer diameter of the valve seat 57), and is composed
of afirst pipe portion 54a and a second pipe portion 54b.
The first pipe portion 54a extends in the axial direction
of the sliding tubular line 53 from the proximal end of the
sliding tubular line 53. The second pipe portion 54b ex-
tends at right angles to the first pipe portion 54a. The
second pipe portion 54b communicates with the outside
by means of a return port 56.
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[0052] An internal communication passage 58 that
communicates with the sliding tubular line 53 is provided
in the ring valve body 47, and situated on the distal end
side more than the release tubular line 54. One end of
the internal communication passage 58 opens in a side-
wall region of the sliding tubular line 53 at a given dis-
tance from the release tubular line 54. The other end of
the internal communication passage 58 communicates
with the lure male 48 and opens to the outside.

[0053] Inside the ring valve body 47, moreover, an ex-
ternal communication passage 59 is located between
the release tubular line 54 and the internal communica-
tion passage 58. The external communication passage
59 extends parallel to the second pipe portion of the re-
lease tubular line 54 and communicates with the outside
by means of an external port 51.

[0054] The push rod 52 that slides the valve seat 57
in the sliding tubular line 53 is composed of a small-di-
ameter portion 52a on the proximal end side coupled to
the valve seat 57 and a large-diameter portion 52b on
the distal end side. The large-diameter portion 52b
projects from the sliding tubular line 53 without failing to
keep the sliding tubular line 53 airtight inside. The large-
diameter portion 52b is coupled to the distal end portion
of the ring valve body 47 by means of an elastic valve
spring 60. More specifically, the distal end portion of the
valve spring 60 is fixed to the large-diameter portion 52b
of the push rod 52, while the proximal end portion of the
valve spring 60 is fixed to the distal end portion of the
ring valve body 47. Further, the valve spring 60 always
urges the push rod 52 to project from the sliding tubular
line 53. The valve spring 60 is formed of a chemical sub-
stance, such as silicone rubber, various elastomers, etc.
It is contracted by elastic deformation when pushed in
and is restored to its original shape when released from
the push force.

[0055] According to the present embodiment, moreo-
ver, the respective lengths of the push rod 52 and the
valve spring 60 are set so that the valve seat 57 is situ-
ated between the internal communication passage 58
and the external communication passage 59 when the
valve spring 60 has its natural length (or is in a fully
stretched state) so that the valve seat 57 closes the re-
lease tubular line 54 when the valve spring 60 is con-
tracted. Thus, the valve spring 60 has its natural length
longer than the distance between the release tubular
line 54 and the external communication passage 59.
[0056] The external port 51 is connected to a nega-
tive-pressure generator 35 (see FIG. 1) by means of a
suction tube 36. Further, the return port 56 is connected
to a suction input connector (not shown) of the endo-
scope by means of a return tube 61. A motor-driven vac-
uum pump, manual vacuum pump, rubber ball, or large-
sized syringe may be used for the negative-pressure
generator 35 as suction means that is connected to the
external port 51.

[0057] FIGS. 8A to 11C show details of the tissue re-
covery trap 69 that is attached to the tissue trap mount-
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ing portion 37. As shown in FIG. 8A, the tissue recovery
trap 69 is composed of the elongate trap body 70 and a
support 71. The trap body 70 can be airtightly inserted
into the through hole 46 for trap insertion that is formed
in the tissue trap mounting portion 37. The support 71
engages the tissue trap mounting portion 37 and the trap
body 70.

[0058] As shown inFIG. 9, the trap body 70 is provid-
ed with a plurality of depressions 72a to 72e that are
arranged in its longitudinal direction. The depressions
72ato 72e are arranged at given spaces in a line in the
longitudinal direction of the trap body 70, and their base
portions are partially penetrated to the opposite side.
Further, the base portions of the depressions 72ato 72e
are provided with mesh filters 73a to 73e, respectively,
which have a large number of fine orifices.

[0059] The depressions 72ato 72e have enough size
and depth enough to receive and hold the tissue'slices
63a that are excised by means of the forceps 12a and
12b. Preferably, the depressions 72a to 72e have, a di-
ameter of 4 to 10 mm and a depth (depth to the base
portions) of about 2 to 5 mm, for example.

[0060] Through slits 74ato 74e are formed in the cent-
ers between each of depressions 72a to 72e. These
through slits 74a to 74e divide the trap body 70 into a
plurality of traps 75a to 75e that have the depressions
72a to 72e, respectively.

[0061] A taper portion 76 is formed on the distal end
of the trap body 70 so as to extend in the longitudinal
direction of the trap body 70. A finger knob 77 is formed
on the proximal end of the trap body 70. Corresponding
to the traps 75a to 75e, respectively, recesses 78a to
78e are formed in side faces (or at least one side face)
of the trap body 70 perpendicular to its upper surface in
which the depressions 72a to 72e are formed. In the
present embodiment, the recesses 78a to 78e are
formed in both side faces of the trap body 70, paired
corresponding to each of the traps 75a to 75e. Each pair
of recesses 78a, 78a (or 78b, 78b; ...; 78e, 78e) corre-
sponding to each of the traps 75a to 75e are arranged
symmetrically with respect to a central axis O3 of each
of the depressions 72a to 72e and extend along the cen-
tral axis 03 of the depressions 72a to 72e. A plane that
passes through each pair of recesses 78a, 78a (or 78b,
78b; ...; 78e, 78e) corresponding to each of the traps
75a to 75e passes substantially through the central axis
O3 of each corresponding depression 72a (or 72b, 72c,
72d or 72e) and extends substantially at right angles to
the longitudinal direction of the trap body 70.

[0062] Corresponding to the respective positions of
the traps 75a to 75e, markings 84a to 84e are printed in
Arabic figures 1 to 5 on the upper surface of the trap
body 70. In the present embodiment, the Arabic figures
1 to 5 are emphasized by coating with a paint that inflicts
no bodily injury on persons in medical facilities.

[0063] The through hole 46 for trap insertion of the
tissue trap mounting portion 37 that is fitted with the tis-
sue recovery trap 69 is designed so that the space be-
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tween the front-side opening seal 43 and the rear-side
opening seal 44 that constitute the through hole, is a
little shorter than the width of the side faces of the trap
body 70 (surfaces in which the recesses 78a to 78e are
formed). As shown in FIG. 10A, moreover, the through
hole 46 for trap insertion is formed having retractable
protrusions 79a and 79b individually on a pair of oppo-
site surfaces that are perpendicular to the front-side
opening seal 43 and the rear-side opening seal 44.
These protrusions 79a and 79b are formed as a part of
a plate spring 80 that is molded by bending a stainless
steel sheet, for example. Further, the protrusions 79a
and 79b are formed on a plane that connects the inner
tube 8 and the suction line 55. They have a size such
that they can engage the recesses 78a to 78e in the trap
body 70 when they are projecting.

[0064] The support 71 is composed of an arm portion
81, an outer fitting portion 82, and a shoulder portion 83
having a U-shaped (groove-shaped) cross section. The
arm portion 81 can engage the trap mounting portion
37. The trap body 70 can be inserted into the outer fitting
portion 82 in its longitudinal direction. The shoulder 83
extends from the outer fitting portion 82 in the direction
opposite to the extending direction of the arm portion 81
has a U-shaped cross section (groove shape), and
guides and supports the trap body 70. The shoulder 83
has a groove width substantially equal to the width of
the side faces of the trap body 70 in which the recesses
78a to 78e are formed (or the thickness of the trap body
70) and a length substantially equal to the longitudinal
dimension of the trap body 70.

[0065] The following is a description of the operation
of the medical instrument 1 constructed in this manner.
[0066] First, the ring valve body 47 is connected to the
supporting rod 32 of the instrument control section 3 be-
fore treatment. This is achieved by only inserting the lure
male 48 into the suction port 38 so that the outer surface
of the lure male 48 mates with a lure-tapered surface of
the inner surface of the suction port 38 and causing the
internal thread on the inner surface of the rock ring 49
to screw-engage the projection 50 on the outer surface
of the suction port 38.

[0067] Subsequently, the external port 51 is connect-
ed to the negative-pressure generator 35 (see FIG. 1)
by means of the suction tube 36, and the return port 56
is connected to the suction input connector (not shown)
of the endoscope by means of the return tube 61. When
the suction control slider 42 is not pulled to the proximal
end at this time, the valve spring 60 urges the push rod
52 to project from the sliding tubular line 53. Therefore,
the valve seat 57 is situated between the internal com-
munication passage 58 and the external communication
passage 59. A negative pressure generated by the neg-
ative-pressure generator 35 acts on the endoscope
through the external communication passage 59, sliding
tubular line 53, release tubular line 54, return port 56,
and return tube 61. In this state, therefore, sucking op-
eration can be normally carried out by means of the en-
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doscope.

[0068] Before starting treatment, moreover, the trap
body 70 and the support 71 are combined so that the
arm portion 81 of the support 71 is hooked over and fit-
ted on the trap mounting portion 37, as shown in FIG.
8A. As shown in FIG. 8B, thereafter, the trap body 70 is
pushed in the longitudinal direction (direction of the ar-
row in the drawing). Since the taper portion 76 is formed
on the distal end of the trap body 70, the trap body 70
is then smoothly inserted into the through hole 46 for
trap insertion that is formed between the front-side
opening seal 43 and the rear-side opening seal 44. In
this process of insertion, moreover, the protrusions 79a
and 79b of the through hole 46 for trap insertion abut
individually against the side faces of the trap body 70.
If the trap body 70 in this state is further pushed in, the
plate spring 80 is deformed so that the protrusions 79a
and 79b sink and the trap body 70 is inserted deeper
(see FIG. 10A). When the recesses 78a on the extreme
distal end side of the trap body 70 reach the respective
positions of the protrusions 79a and 79b, the protrusions
79a and 79b are projected to engage the recesses 78a
by means of the repulsive force of the plate spring 80
(see FIG. 10B). When the protrusions 79a and 79b are
in engagement with the recesses 78a, moreover, the re-
spective centers of the depression 72a and the mesh
filter 73a are aligned with the respective centers of the
proximal end opening of the inner tube 8, opening 43a
of the front-side opening seal 43, opening 44a of the
rear-side opening seal 44, and distal end opening of the
suction line 55, based on the aforesaid positional rela-
tion between the depression 72a and the recesses 78a.
Further, the space between the front-side opening seal
43 and the rear-side opening seal 44 is a little shorter
than the thickness of the trap body 70 (width of the side
faces). When the trap body 70 is inserted so that the
protrusions 79a and 79b are in engagement with the re-
cesses 78a, therefore, the inner tube 8, front-side open-
ing seal 43, rear-side opening seal 44, and suction line
55 are connected airtightly, so that an external inflow of
air is cut off.

[0069] Treatment is started when these preparations
are completed. In this treatment, the interior of the body
cavity is observed through the endoscope as the endo-
scope and the medical instrument 1 are moved in the
body cavity, and the tissue picking portion 5 is guided to
a position where it faces the subject tissue 62 (see FIGS.
12 and 13) of a mucous membrane. Subsequently, the
forceps control slider 34 is moved to the distal end side
to push out the pair of forceps control wires 9a and 9b
to the distal end side. Thereupon, the distal end side of
the forceps control wires 9a and 9b is pushed out to the
outside of the distal end of the insert section 2 through
the forceps control wire outlet portions 18a and 18b. Ac-
cordingly, the forceps control wire holding pins 23a and
23b that are fixed integrally to the forceps control wires
9a and 9b rock as the rocking arms 21a and 21b that
support them are pushed out toward the distal end side
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of the insert section 2. Since the forceps control wires
9a and 9b are provided with the bent portions 64a and
64b in this case, the movable jaws 20a and 20b of the
forceps 12a and 12b rock independently around the for-
ceps supporting pins 22a and 22b. Thus, the forceps
12a and 12b open on either side of the central axis of
the tissue picking portion 5.

[0070] Subsequently, the sheath 4 is pushed into the
forceps channel (not shown) of the endoscope with the
movable jaws 20a and 20b open, and the respective
edge portions 25a and 25b of the movable jaws 20a and
20b are caused to engage the subject tissue 62, as
shown in FIG. 12. In this state, the forceps control slider
34 is moved to the proximal end side so that the pair of
forceps control wires 9a and 9b are pulled back to the
proximal end side. Thereupon, the forceps control wires
9a and 9b are pulled back to the proximal end side, so
that the movable jaws 20a and 20b independently rock
around the forceps supporting pins 22a and 22b in the
direction opposite to the direction of the aforesaid open-
ing operation. Thus, a forceps opening that is defined
by the jaws is close. By this operation, the organic tissue
62 is excised, and the excised tissue slice 63a is held
in the tissue receiving space 27 of the movable jaws 20a
and 20b (see FIG. 13).

[0071] When the movable jaws 20a and 20b are fully
closed in this manner, the bent portions 64a and 64b of
the forceps control wires 9a and 9b are elastically de-
formed and stretched in a manner such that they touch
and interfere with the forceps control wire outlet portions
18a and 18b (see FIG. 13). If the forceps control slider
34 is unhanded so that a force having so far been ap-
plied to the forceps control slider 34 (force to pull back
the forceps control wires 9a and 9b to the proximal end
side) is removed in this state, therefore, the bent por-
tions 64a and 64b of the elastically deformed forceps
control wires 9a and 9b are urged to restore their original
bent molded shape by the restoring force of the wires.
As this is done, the forceps control wires 9a and 9b
slightly move to the distal end side to reach a position
where the bent portions 64a and 64b never touch or in-
terfere with the forceps control wire outlet portions 18a
and 18b. Thereupon, the respective distal ends of the
movable jaws 20a and 20b naturally open to an angle
wider than about 10° and narrower than 45° (see FIG.
14). In consequence, a part of the tissue slice 63a, ex-
cised and recovered, can be released from hold be-
tween the edge portions 25a and 25b of the movable
jaws 20a and 20b, if any.

[0072] Subsequently, the suction control slider 42 is
grasped and pulled to the proximal end side. Thereup-
on, both the push rod 52 and the valve spring 60 are
pushed in toward the release tubular line 54 to close the
opening on the side of the release tubular line 54, as
shown in FIG. 7D, whereupon the sliding tubular line 53
and the release tubular line 54 are disconnected. Ac-
cordingly, the negative pressure that acts on the exter-
nal communication passage 59 is applied to the suction
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port 38 through the sliding tubular line 53 and the inter-
nal communication passage 58. If the suction control
slider 42 is released from a tractive effort, the valve
spring 60 is restored to its original shape and stretched,
whereupon the push rod 52 and the valve seat 57 return
to their original positions. Thus, the negative pressure
from the return tube 61 is applied to the endoscope
through the sliding tubular line 53, release tubular line
54, and return port 56, whereupon the negative pressure
on the suction port 38 is removed.

[0073] If a fluid for reflux is forced out of the syringe
39 into the liquid conveying port 40 after the syringe 39
filled with the fluid is attached to the liquid conveying
port 40, the fluid flows from the liquid conveying port 40
into the residual space 28 in the sheath 4 through the
liquid conveying line 41 and reaches the tissue receiving
space 27 of the movable jaws 20a and 20b. Since the
inner tube 8 and the suction nozzle 13 are negatively
pressurized through the suction port 38 on which the
negative pressure acts, on the other hand, the tissue
slice 63a that is held in the tissue receiving space 27 of
the movable jaws.20a and 20b is sucked through the
suction nozzle 13 into the inner tube 8 and swept away
by the fluid without jamming the inner tube 8. Finally, the
tissue slice 63a is sucked through the suction port 38
into the mesh filter 73a of the trap body 70 of the tissue
recovery trap 69 and captured. More specifically, the tis-
sue slice 63a, sucked together with the fluid into the in-
ner tube 8, enters the depression 72a and is stopped by
the surface of the mesh filter 73a. On the other hand,
the fluid passes through the fine orifices of the mesh
filter 73a, and is sucked from the suction tube 36 into
the negative-pressure generator 35 through the suction
line 55, suction port 38, internal communication pas-
sage 58, sliding tubular line 53, and external communi-
cation passage 59. Further, whether or not the tissue
slice 63a is in the depression 72a is visually confirmed
through the tissue recognition window 45 of the trans-
parent material behind the rear-side opening seal 44.
[0074] Ifthetissue slice 63ais recognized through the
tissue recognition window 45, the finger knob 77 is
pressed further to push the trap body 70. As this is done,
a bending force acts on the trap body 70. Since its de-
formation is prevented by the shoulder 83 of the support
71, however, the trap body 70 is restrained from being
deformed or broken.

[0075] If the trap body 70 is thus pushed in, the plate
spring 80 deforms outward, whereupon the protrusions
79a and 79b sink and get out of the recesses 78a. Fur-
ther, the trap body 70 that holds the tissue slice 63a
therein projects from the lower surface of the tissue trap
mounting portion 37. It is fixed when the next recesses
78b engage the protrusions 79a and 79b. As this is
done, the respective centers of the next depression 72b
and the mesh filter 73b are aligned with the respective
centers of the inner tube 8, front-side opening seal 43,
rear-side opening seal 44, and suction line 55. There-
upon, preparations for the recovery of another tissue
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slice are completed. In this state, as shown in FIG. 11A,
the trap body 70 projects from the lower surface of the
tissue trap mounting portion 37 so that its through slits
74a are exposed. If the trap 75a is grasped and bent
longitudinally, therefore, the trap 75a can be easily sev-
ered from the trap body 70 at the through slits 74a.
Thereafter, the trap 75a, holding the tissue slice 63a and
severed, is put directly into a sample bottle 59 that con-
tains a tissue fixing agent 61 therein, so that the tissue
slice 63a is immersed in the tissue fixing agent 61, as
shown in FIG. 11C.

[0076] Tissue slices 63b to 63e are also recovered in
due order in like manner by the aforesaid operation with
use of the other traps 75b to 75e that remain in the trap
body 70. After the last trap 75e is severed, the finger
knob 77 is held and pulled up, whereupon the trap body
70 and the support 71 are removed entire from the tissue
trap mounting portion 37. Even after the traps 75a to
75e are severed, the tissue slices 63a to 63e that are
held individually in the traps can be easily discriminated,
since the markings 84a to 84e are put on the individual
traps.

[0077] If moretissue slices are required, another com-
bination of the trap body 70 and the support 71 is pre-
pared and attached to the tissue trap mounting portion
37, and the aforesaid operation is repeated. In this man-
ner, continuous operation for picking the subject tissue
of the mucous membrane in the body cavity by means
of the medical instrument 1 terminates.

[0078] In the medical instrument 1 of the present em-
bodiment, as described above, the forceps control wire
holding pins 23a and 23b are situated on or near the
reference plane P that passes through the longitudinal
central axis O1 and extends parallel to the second rock-
ing axis O2. Accordingly, one end portions (outward end
faces) 98 of the forceps control wire holding pins 23a
and 23b on the side that face (or is opposed to) the tip
cover flat portions 15a and 15b can be formed flat, so
that a wide connection space (working space) for the
forceps control wires 9a and 9b can be secured. Thus,
fixing the forceps control wire holding pins 23a and 23b
and the control wires 9a and 9b by laser welding,
spreading, etc. has no directivity, so that the workability
is improved. Since the pins are arranged in a region that
has a maximum outer diameter, moreover, projections
from the circumference of a circle can be lessened, so
that the maximum outer diameter of the tissue picking
portion 5 can be reduced. Thus, the resistance of inser-
tion of the endoscope into the forceps channel lowers,
so that the operating efficiency is improved.

[0079] Inthe configuration described in the aforemen-
tioned Jpn. Pat. Appin. KOKAI Publication No.
2000-279418, on the other hand, the forceps control
wires 209a and 209b are fixed by spreading, laser weld-
ing, etc. after they are passed through the forceps con-
trol wire holding grooves 224a and 224b formed in the
forceps control wire holding pins 223a and 223b. Since
the forceps control wire holding pins 223a and 223b are
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spaced individually outward from the central axis plane
of the forceps (or the plane of contact between the edge
portions 225a and 225b of the movable jaws) (that is,
the forceps control wire holding pins 223a and 223b are
located at a good distance from a plane that passes
through the longitudinal central axis of the tissue picking
portion 205 (tip cover 211) and extends parallel to the
longitudinal central axis of the forceps control wire hold-
ing pins 223a and 223b), the outward end faces 223f of
the forceps control wire holding pins 223a and 223b are
obliquely formed to match the circumferential surface C
of the forceps (see FIG. 18C). This is done because the
outer diameter of the medical instrument must be made
smaller than the inner diameter of the forceps channel
of the endoscope, since the instrument is inserted in the
forceps channel when it is used. In fixing the forceps
control wires 209a and 209b to the forceps control wire
holding grooves 224a and 224b in the forceps control
wire holding pins 223a and 223b by spreading or laser
welding, however, a satisfactory connection space
(working space) for the forceps control wires 209a and
209b cannot be secured with use of an inclined working
plane. Thus, positioning and fixing operations are hard-
er than when a substantially horizontal plane is used.
Naturally, in order to give priority to workability, the re-
spective outward end faces 223f of the forceps control
wire holding pins 223a and 223b may possibly be
formed to be substantially horizontal surfaces in the
state of FIG. 18C where the forceps control wire holding
pins 223a and 223b are spaced outward from the central
axis plane of the forceps. In this case, however, the cor-
ner portions of the substantially horizontal surfaces
project from the circumferential surface, so that the max-
imum outer diameter increases. Thus, the resistance of
insertion' into the endoscope is so high that the operat-
ing efficiency lowers.

[0080] In the medical instrument 1 of the present em-
bodiment, moreover, the forceps supporting pins 22a
and 22b that have the first rocking axis O1 are formed
integrally with the flat portions 15a and 15b. As is also
evident from FIG. 4B, therefore, the forceps supporting
pins 22a and 22b never project into the bore of the tip
cover 11. Thus, the size of the suction nozzle 13 that is
passed through the bore of the tip cover 11 cannot be
restricted.

[0081] Further, the medical instrument 1 of the
present embodiment is formed having a plurality of bent
portions 64a and 64b as springy molded parts near the
respective distal ends of the forceps control wires 9a
and 9b, that is, in sections from the forceps control wire
holding pins 23a and 23b to the forceps control wire out-
let portions 18a and 18b. The bent portions 64a and 64b
are formed having a shape such that they never interfere
with the forceps control wire outlet portions 18a and 18b
when the respective distal ends of the movable jaws 20a
and 20b are inclined at an angle less than 45° and not
less than 10°. If the movable jaws 20a and 20b are fully
closed, on the other hand, the bent portions 64a and
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64b are brought into contact with the forceps control wire
outlet portions 18a and 18b, whereby the bent portions
64a and 64b are elastically deformed. Thus, if the oper-
ator releases his/her hold of the forceps control slider
34 so that no operating force acts on it, the respective
distal ends of the movable jaws 20a and 20b automati-
cally open at an angle less than 45° and not less than
10°. If a negative pressure is applied to the suction noz-
zle 13 in this state, the tissue slice 63a is pulled into the
suction nozzle 13 without being nipped between the
edge portions 25a and 25b. Thus, the tissue slices
63a, ... can be securely sucked in and recovered without
any special operation by the operator.

[0082] In the medical instrument 1 of the present em-
bodiment, moreover, the suction port 19 at the distal end
of the suction nozzle 13 has an outer diameter such that
it can be held in the tissue receiving space 27 of the
movable jaws 20a and 20b. Further, the proximal end
side portion 85 of the suction nozzle 13 has an oval
cross section of an area wide enough to allow the pas-
sage of the tissue slice 63a. Furthermore, the taper por-
tion 86 is formed on the transit section from the suction
port 19 to the proximal end side portion 85. The taper
portion 86 has a smooth surface that connects the suc-
tion port 19 having a circular cross section and the inner
surface of the proximal end side portion 85. Thus, the
tissue slices 63a, ... that are held in the tissue receiving
space 27 of the jaws 20a and 20b can smoothly deform
and pass through the suction port 19, taper portion 86,
and proximal end side portion 85 without jamming. If the
tissue slices 63a, ... have sizes that match the capacity
of the tissue receiving space 27, therefore, they can be
securely recovered without damage.

[0083] Inthe configuration described in the aforemen-
tioned Jpn. Pat. Appin. KOKAI Publication No.
2000-279418, on the other hand, the suction port 219
at the distal end of the suction nozzle 213 has an oval
shape that matches the opening portion 216 of the tip
cover 211, which is smaller than the cross section of the
tissue receiving space 227 of the movable jaws 220a
and 220b. If the tissue receiving space 227 of the mov-
able jaws 220a and 220b is filled with the picked tissue
slice 263, therefore, pulling the tissue slice 263 into the
suction port 219 requires deformation under suction
pressure. Thus, the edge of the suction port 219 may
possibly damage the tissue slice 263. If the tissue slice
is hard, it cannot be deformed and may possibly remain
in the tissue receiving space 227 of the movable jaws
220a and 220b without being recovered.

[0084] In the present embodiment arranged in this
manner, however, the tissue slices 63a, ... that are ex-
cised by means of the forceps are gradually deformed
as they are attracted to the suction port 19 by suction
and pass through the taper portion 86. Finally, the tissue
slice is deformed to a diameter such that it can get into
the inner tube 8, and is sucked into the inner tube 8.
[0085] Further, the control section body 31 of the med-
ical instrument 1 of the present embodiment is provided
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with the tissue trap mounting portion 37. The mounting
portion 37 can receive the trap body 70, which has the
mesh filters (filter elements) 73a to 73e and chambers
that hold the tissues. The trap body 70 can be divided
into the individual traps 75a to 75e. Thus, the tissue slic-
es 63a to 63e can be held individually, and the mesh
filters 73a to 73e can be changed on the course of the
inner tube 8 by simple operation. Further, the tissue slic-
es 63a to 63e can be handled with ease, so that the op-
erator's labor can be saved, and the working time can
be shortened.

[0086] In the configuration described in the aforemen-
tioned Jpn. Pat. Appin. KOKAI Publication No.
2000-279418, on the other hand, a plurality of vials 246a
to 246f are attached to the housing of the tissue recovery
container 237. In recovering a plurality of tissues, how-
ever, mesh filters 252a to 252f must be caused to project
over the suction line 255 by suitably pushing in the vials
246a to 246f in the order based on the vicinity to the
distal end. Since these vials are located close to one
another, they may possibly be pushed wrongly or in a
wrong order. If the vials 246a to 246f are pushed in a
wrong order, it is hard to match the regions of patient's
body from which a plurality of tissue slices are picked to
records. Thus, accurate diagnosis may possibly be hin-
dered.

[0087] In the medical instrument 1 of the present em-
bodiment, moreover, the tissue recognition window 45
is formed of a transparent material, so that whether or
not the tissue slices 63a, ... are captured by the mesh
filters 73a to 73e can be visually confirmed. Thus,
whether or not the tissue slices 63a, ... are recovered
can be confirmed without moving the trap body 70, so
that the working time can be shortened by the omission
of a step of operation. In the present embodiment, the
tissue receiving space 27 of the movable jaws 20a and
20b, the mesh filters 73a to 73e, and a part of the trap
body 70 may be formed of a transparent material. In this
case, whether or not the tissue slices 63a, ... are cap-
tured can be visually confirmed from the outside, so that
whether or not the tissue slices 63a, ... are recovered
can be confirmed without moving the trap portion. Thus,
the working time can be shortened by the omission of a
step of operation.

[0088] In the medical instrument 1 of the present em-
bodiment, furthermore, the suction control slider 42 is
supported by means of the supporting rod 32 of the in-
strument control section and is slidable just behind the
forceps control slider 34. Further, the valve spring 60
and the push rod 52 engage the suction control slider
42, and application of the negative pressure from the
return port 56 to the suction port 38 can be switched by
axially moving the valve seat 57 that is fixed to the push
rod 52. Accordingly, unloading the force to pull the for-
ceps control slider 34 and switching the negative pres-
sure application can be achieved simultaneously and al-
ternatively by simply releasing the hold of the forceps
control slider (first movable slide member) 34 and pull-
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ing the suction control slider (second movable slide
member) 42 toward the proximal end side. Thus, the
movable jaws 20a and 20b can be automatically opened
to ensure smooth suctional recovery operation only
while the negative pressure is acting on the suction port
38.

[0089] With the conventional medical instrument, the
operator manipulates the forceps control slider 34 only.
In general, therefore, the forceps control slider 34 is of-
ten kept held while a tissue slice is being held. There-
fore, release of the forceps control slider 234 requires
some experience and may possibly result in wrong op-
eration as the tissue slice 263 leaves the nipped tissue
and is drawn in to a position within reach by suction.
According to the present embodiment, however, this
problem can be solved.

[0090] In the present embodiment, moreover, the lig-
uid conveying port 40 is located near the suction control
slider 42 and in the vicinity of the proximal end of the
supporting rod 32. While the fluid is being delivered with
the syringe 39 mounted in position, therefore, the oper-
ator holds the grip ring 33 and the suction control slider
42 with a pull. Therefore, the region in which the oper-
ator holds the instrument control section 3 is situated
close to the point of operation on the fluid delivery por-
tion, so that the syringe 39 can be easily pushed in with
a greater force.

[0091] Inthe configuration described in the aforemen-
tioned Jpn. Pat. Appin. KOKAI Publication No.
2000-279418, on the other hand, the liquid conveying
port 240 to which the syringe 239 for delivering the fluid
into the residual space 228 in the sheath 204 is attached
is set in a position nearer to the distal end of the control
section body 231. When the fluid is actually delivered,
however, the position for the operation to push in the
piston of the syringe 239 is distant from the position (of
the grip ring 233 and the forceps control slider 234) in
which the medical instrument is held, so that the manip-
ulation is not easy. If there is a distance between these
two points, moreover, a bending force acts on the control
section 3, and furthermore, the holding operation may
possibly be laborious.

[0092] In the present embodiment, moreover, the ring
valve body 47 has therein the inner tube 8 of the biopsy
forceps and a valve function that alternatively connects
the suction connector (not shown) of the endoscope to
the negative-pressure generator 35. For the valve func-
tion, there are provided the push rod 52, valve seat 57,
sliding tubular line 53, release tubular line 54, internal
communication passage 58, external communication
passage 59, and valve spring 60. When the suction con-
trol slider 42 is not operating, therefore, the push rod 52
and the valve seat 57 are urged in one direction by the
restoring force of the valve spring 60. Thereupon, a neg-
ative pressure from the negative-pressure generator 35
is applied to the endoscope through the return tube 61
via the sliding tubular line 53, release tubular line 54,
and return port 56. Thus, suction of the endoscope can
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be used normally. If the suction control slider 42 is pulled
toward the proximal end side, on the other hand, the
push rod 52 and the valve seat 57 are actuated, where-
upon the negative pressure is applied to the interior of
the inner tube 8 through the sliding tubular line 53 and
the internal communication passage 58. Thus, the des-
tination of the negative pressure from the negative-pres-
sure generator 35 can be switched to the endoscope or
the biopsy forceps by simple operation to switch the suc-
tion control slider 42 on or off. In consequence, the steps
of procedure of the operation can be simplified, and an
effect can be expected that there is no possibility of
wrong operation.

[0093] Inthe configuration described in the aforemen-
tioned Jpn. Pat. Appin. KOKAI Publication No.
2000-279418, on the other hand, the tissue recovery
container 237, suction tube 236, and suction means 235
are connected directly to one another. Thus, a dedicated
device for the medical instrument is indispensable as
the suction means 235. General hospital facilities are
provided with suction means to be connected to an en-
doscope for treatment. However, few of them can pre-
pare dedicated suction means for the medical instru-
ment. In using the medical instrument 1 with suction
means for endoscope, therefore, many hospital facilities
solve this problem by using a valve unit for suitably
switching the endoscope over to the medical instrument.
The medical instrument 1 requires the use of the suction
means 35 for only a moment before the tissue slice 263
is recovered. Preferably, therefore, the suction means
235 should be kept connected to the endoscope at any
other time. The present embodiment can solve or re-
move these problems and troubles.

[0094] FIGS. 15Ato 16D show a second embodiment
of the present invention. The present embodiment is a
modification of the first embodiment. In the description
to follow, therefore, like numerals are used to designate
components that are shared by the first embodiment,
and a description of those components is omitted.
[0095] In the present embodiment, support holes
112a and 112b of forceps 12a and 12b have a diameter
larger than that of forceps supporting pins 22a and 22b
that are formed integrally with flat portions 15a and 15b
of a tip cover 11. On the other hand, stopper pins 115a
and 115b have an inner diameter such that they can re-
ceive the forceps supporting pins 22a and 22b and an
outer diameter such that they can be inserted into the
support holes 112a and 112b. Their respective first ends
are formed having collar portions (spread portions) 113a
and 113b. Thus, in the present embodiment, the tubular
pins 115a and 115b are arranged so that they are fitted
on the forceps supporting pins 22a and 22b that define
a first rocking axis O1. The pins 115a and 115b are com-
posed of shank portions 114a and 114b and the spread
portions 113a and 113b, respectively (see FIG. 15A).
The shank portions 114a and 114b have inner and outer
diameters such that they can be fitted between the re-
spective inner surfaces of the support holes 112a and
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112b of the forceps 12a and 12b and the forceps sup-
porting pins 22a and 22b to support the forceps 12a and
12b, respectively. The spread portions 113a and 113b
are formed on the respective distal ends of the shank
portions 114a and 114b that project from the support
holes 112a and 112b, respectively. Their outer diameter
is larger than that of the shank portions 114a and 114b.
[0096] After the forceps supporting pins 22a and 22b
are passed through the support holes 112a and 112b of
the forceps 12a and 12b, respectively, in this configura-
tion, the stopper pins 115a and 115b are inserted. The
boundaries between the forceps supporting pins 22a
and 22b and the collar portions 113a and 113b are weld-
ed and unified by laser welding or the like. Thereupon,
the forceps 12a and 12b are supported on the flat por-
tions 15a and 15b of the tip cover 11, respectively, for
rocking motion.

[0097] Besides the effect of the first embodiment, ac-
cording to this configuration, the collar portions 113a
and 113b can be formed by welding without mechani-
cally spreading the forceps supporting pins 22a and
22b, so that the productivity can be improved, and the
possibility of material deformation that is attributable to
mechanical spreading can be eliminated.

[0098] Inthe configuration described in the aforemen-
tioned Jpn. Pat. Appin. KOKAI Publication No.
2000-279418, on the other hand, the forceps supporting
pins 222a and 222b are held penetrating the flat portions
215a and 215b of the tip cover 211. After the forceps
212a and 212b are supported from outside, the respec-
tive distal ends of the forceps supporting pins 222a and
222b are spread and fixed by laser welding or the like,
whereby the forceps 212a and 212b and the forceps
supporting pins 222a and 222b are fixed integrally to
one another. However, the respective head portions of
the forceps supporting pins 222a and 222b project into
the bore of the tip cover 211. Owing to the presence of
these head portions, the width of the suction nozzle 213
with an oval cross section, which is also set in the bore
of the tip cover, must be lessened. This is unfavorable
because the deformation increases as a tissue slice is
sucked into the bore of the suction nozzle 213. As the
forceps 212a and 212b rotate, moreover, the outer pe-
ripheral surface of the suction nozzle 213 may touch the
head portions of the forceps supporting pins 222a and
222b. Owing to frictional resistance produced in these
parts, therefore, the operation may possibly slow down.
[0099] Itisto be understood that the presentinvention
is not limited to the embodiments described above, and
that various changes and modifications may be effected
therein without departing from the scope or spirit of the
invention. In the embodiments described above, for ex-
ample, the control wires 9a and 9b are connected direct-
ly to the forceps 12a and 12b by means of the pins 23a
and 23b. Alternatively, however, the control wires 9a and
9b may be connected to the forceps 12a and 12b by
means of a link mechanism or the like.
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Claims

1.

A medical instrument comprising:

a swingable operating section formed of a pair
of forceps which rock around a first rocking ax-
is;

a tubular sheath having a distal end portion sit-
uated on a proximal end side of the operating
section, the distal end portion having a circular-
section portion having a circular cross section
perpendicular to a longitudinal central axis
thereof and a pair of flat portions formed by cut-
ting the opposite sides of the circular-section
portion and in sliding contact with respective
proximal end portions of the forceps;

a manipulator which advances and retreats in
the longitudinal direction of the sheath, thereby
rocking the forceps around the first rocking ax-
is; and

a junction which connect the manipulator for
rocking motion around a second rocking axis
with respect to the forceps in the flat portions,
the junction being situated on or near a refer-
ence plane passing through the longitudinal
central axis of the sheath and extending paral-
lel to the second rocking axis when the operat-
ing section is closed.

A medical instrument according to claim 1, wherein
a plane passing through the first rocking axis and
extending parallel to the reference plane is not co-
incident with a plane passing through the second
rocking axis and extending parallel to the reference
plane.

A medical instrument according to claim 1, wherein
the first rocking axis is not on the reference plane.

A medical instrument according to claim 1, wherein
the manipulator and the junction have wires and
pins, respectively.

A medical instrument according to claim 1, which
further comprises a recovery line located on the
proximal end side of the forceps and used to recov-
er an organic tissue, control wires forming the ma-
nipulator, passed through the sheath, and adapted
to be connected to the forceps by the junction after
being led out of the sheath through the distal end
portion, outlet portions at the distal end portion
through which the control wires are led out of the
sheath, and a slide member connected to the re-
spective proximal end portions of the control wires
and serving to move the control wires in the axial
direction thereof, thereby opening or closing the for-
ceps; and wherein the control wire is provided with
a springy molded part premolded into a predeter-
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mined shape, the molded part being adapted to be
deformed from the predetermined shape and en-
gage the corresponding outlet portion when an op-
erating force is applied to the slide member so that
the forceps are fully closed, and the molded part be-
ing adapted to be restored to the predetermined
shape so that the molded part and the outlet portion
are disengaged and the forceps are urged to open
when the slide member is released from the oper-
ating force.

A medical instrument according to claim 1, wherein
the first rocking axis is composed of shank portions
protruding radially outward from the flat portions
and spread portions formed on the respective distal
ends of the shank portions corresponding thereto
and larger in outer diameter larger than the shank
portions.

A medical instrument according to claim 6, wherein
the spread portions are formed by spreading the
shank portions.

A medical instrument according to claim 1, which
further comprises tubular pins fitted on the first rock-
ing axis, and wherein each of the forceps has a sup-
port hole penetrated by the first rocking axis, each
of the pins being composed of a shank portion, hav-
ing inner and outer diameters such that the pin can
be fitted between the inner surface of the support
hole of the forceps and the first rocking axis to sup-
port the forceps, and a spread portion formed on
the distal end of the shank portion projecting from
the support hole and having an outer diameter larg-
er than that of the shank portion.

A medical instrument according to claim 8, wherein
the spread portions are welded to the first rocking
axis.

10. A medical instrument comprising:

a swingable operating section formed of a pair
of forceps which rock individually around a
rocking axis corresponding thereto; and

a tubular sheath having a distal end portion sit-
uated on the proximal end side of the operating
section, the distal end portion having a circular-
section portion having a circular cross section
perpendicular to a longitudinal central axis
thereof and a pair of flat portions formed by cut-
ting the opposite sides of the circular-section
portion and in sliding contact with the respec-
tive proximal end portions of the forceps,

the rocking axis being formed integrally with the
flat portions so as not to project into the bore of
the distal end portion.
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A medical instrument according to claim 10, where-
in the rocking axis is composed of shank portions
protruding radially outward from the flat portions
and spread portions formed on respective distal
ends of the shank portions corresponding thereto
and in outer diameter larger than the shank por-
tions.

A medical instrument according to claim 11, wherein
the spread portions are formed by spreading the
shank portions.

A medical instrument according to claim 10, which
further comprises tubular pins fitted on said rocking
axis, and wherein the forceps has a support hole
penetrated by the rocking axis, the pin being com-
posed of a shank portion, having inner and outer
diameters such that the pin can be fitted between
the inner surface of the support hole of the forceps
and the rocking axis to support the forceps, and a
spread portion formed on the distal end of the shank
portion projecting from the support hole and having
an outer diameter larger than that of the shank por-
tion.

A medical instrument according to claim 13, where-
in the spread portions are welded to each said rock-
ing axis.

A medical instrument comprising:

a swingable operating section formed of a pair
of forceps which rock individually around rock-
ing axes corresponding thereto; and

a tubular sheath having a distal end portion sit-
uated on a proximal end side of the operating
section, the distal end portion having a circular-
section portion having a circular cross section
perpendicular to a longitudinal central axis
thereof and a pair of flat portions formed by cut-
ting the opposite sides of the circular-section
portion and in sliding contact with the respec-
tive proximal end portions of the forceps,

the rocking axes being not on a reference plane
passing through the longitudinal central axis of
the sheath and extending parallel to the rocking
axes.
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Thus, no common matter that can be taken as a special technical feature
exists among the inventions described in Claims 1-9, Claims 10-14 and
Claim 15, and it is impossible to find a technical relationship between
these differing inventions. Therefore, Claims 1-15 do not satisfy the
unity of invention.

Form PCT/ISA/210 (extra sheet) (July 1998)

36



EP 1371 332 A1

INTERNATIONAL SEARCH REPORT International application No.
PCT/JP02/09828

Box I Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. [:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box I Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The matter common to Claims 1-15 is accepted as a medical treating implement
comprisinganopenable/closable treatingsectionconsistingofapairof forceps
turning around a turning axis, and a tubular sheathhaving a front end positioned
on the base end side of the treating section, which front end is provided
with acircular-sectionportionandapair of flat surfaces. The commonmatter,
however, is not novel since it is disclosed in the document JP 2000-279418
A (Olympus Optical Co., Ltd), 2000, 10, 10. As a result, the common matter
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